Background: In Canada, as in other parts of the world, there is geographic maldistribution of the nursing workforce, and insufficient attention is paid to the strengths and needs of those providing care in rural and remote settings. In order to inform workforce planning, a national study, Nursing Practice in Rural and Remote Canada II, was conducted with the rural and remote regulated nursing workforce (registered nurses, nurse practitioners, licensed or registered practical nurses, and registered psychiatric nurses) with the intent of informing policy and planning about improving nursing services and access to care. In this article, the study methods are described along with an examination of the characteristics of the rural and remote nursing workforce with a focus on important variations among nurse types and regions.
Background
In 2015, 11.8% (45, 926 ) of regulated nurses in Canada's 10 provinces provided care for the 17.4% of the population living in rural or remote areas of the provinces [1] . The geographic imbalance of nurses in Canada between rural and urban communities mirrors that of many other countries worldwide [2] [3] [4] [5] . In Canada, as elsewhere, persistent challenges in ensuring a well-qualified nursing workforce in rural and remote communities have impacted health services and patient outcomes [2, [6] [7] [8] [9] [10] .
Despite the increased attention globally to recruitment and retention of health professionals, including nurses (e.g., [3, 11] ), there has been less emphasis on recruitment and retention policies and practices that can be effective in rural areas [7, 12] . Greater organizational, regional, and country-related context-sensitivity is needed to determine effective recruitment and retention approaches [11, 13, 14] . In order to create such sensitivity to the needs of the nursing workforce in rural and remote contexts, where nurses are sometimes the only health care providers, more knowledge about that workforce, its diversity, and needs is urgently required.
Four types of nurses comprise the Canadian regulated nursing workforce. Registered nurses (RNs) and nurse practitioners (NPs) practice in all ten provinces and three territories. Practical nurses are referred to as licensed practical nurses (LPNs) across Canada, except in the province of Ontario (ON), where they are referred to as registered practical nurses. There are registered psychiatric nurses (RPNs) only in the four western provinces: British Columbia (BC), Alberta (AB), Saskatchewan (SK), and Manitoba (MB), and the three northern territories: Nunavut (NU), Northwest Territories (NT), and the Yukon (YT).
In the early 2000s, a national study, The Nature of Nursing Practice in Rural and Remote Canada (RRNI), described the rural and remote registered nursing workforce for the first time [15] [16] [17] [18] . The study's multifaceted analysis included depictions of predictors of intent to leave [19] , practicing alone [20] , gender issues [21] , rural Aboriginal nurses [22] , barriers to information use [23] , barriers to continuing education [24] , predictors of job satisfaction [25] , working in remote primary care [26] , being a rural nurse [27] , professionalism in rural nursing [28] , rural community RNs' community attachment and satisfaction [29] , and how rural RNs define rurality [30] . Other Canadian studies have identified factors to support registered nurses and practical nurses in rural acute care hospitals [31] , the fit of rural policy to the rural nursing workforce [32] , practice issues for rural obstetrical nurses [33] , and retention issues for rural practical nurses [34] . Although there are calls for increased attention to skill mix within the rural health workforce [35] , few studies in Canada or elsewhere have delineated and compared the characteristics and practice of various types of rural nurses. Such delineation is necessary in order that workforce planning can be suitably tailored and all types of nurses can be appropriately supported. The overall questions guiding the Nursing Practice in Rural and Remote Canada II (RRNII) study were: What is the nature of nursing practice in rural and remote Canada? How can the capacity of nursing services and access to nursing care in rural and remote Canada be enhanced? The purpose of this article is to describe the study methods and examine the characteristics of the rural and remote nursing workforce with a focus on important variations among nurse types and regions.
Methods

Questionnaire development
The questionnaire used in the RRNI survey (2001) (2002) (2003) (2004) was used as a base, with a conceptual framework and research objectives (Additional file 1: Figure S1 and Additional file 2: Table S1 ) guiding questionnaire development. The conceptual framework was created by the Research Team based on an integrated view of workforce planning [36] and reflected the interconnectedness of individual, workplace, community characteristics, and nursing practice in rural and remote settings. The research objectives concerned five priority areas: (1) nursing roles and functions, including engagement of nurses with primary health care (PHC); (2) recruitment; (3) retention; (4) preparedness for practice; and (5) implications for knowledge translation and policy. The content domains were individual (demographics and employment), work community (population, travel, resources, engagement, sense of community), workplace (engagement in primary health care), nursing practice (scope, employment patterns, organizational commitment, information/education sources, interprofessional practice, job resources and demands, violence), and personal (health, burnout, stress). 1 The questionnaire was translated from English to French, adapted, and back translated by qualified translators. Bilingual researchers and advisors reviewed the translation to ensure conceptual, item, and semantic equivalence [37] .
Pilot test of questionnaire
In the first of two pilot tests, the 42-page (46 pages in French) questionnaire was sent in paper and online to Research Team members, to forward to nurses with recent experience working in rural or remote areas. As few responses were received, a second 15-page pilot survey, distributed through snowball sampling, was implemented in paper and online with 89 nurses in order to psychometrically test the three newly developed scales [38] . The questionnaire was refined to 27 pages (31 pages in French) by the 16-member Research Team, with feedback from the 19-member Advisory Team (nursing leaders and policy-makers from all provinces and territories).
Sampling frame
Eligible participants were regulated nurses currently employed in nursing in a rural or remote area or on leave for 6 months or less. The number of nurses sampled was derived from an analysis of the 2010 Canadian Institute for Health Information Nurses Database [39] . A multi-level systematic sample was used, and the sampling frame included (1) RNs, NPs, LPNs, and RPNs with rural postal code sets within each of the 10 Canadian provinces; (2) all rural and remote NPs; and (3) all nurses (RNs, NPs, LPNs, and RPNs) working in the territories (Yukon Territory, Northwest Territory, and Nunavut). The sampling frame was designed with the goal of achieving statistically significant (confidence level of 95% and a margin of error of 0.05) results provincially, territorially, and nationally.
We used Statistics Canada's definition of Rural and Small Town Canada [40] . "Rural" refers to communities with a core population of less than 10 000 people, where less than 50% of the employed population commutes to larger urban centers for work. Remote and northern places are included in the Rural and Small Town definition [40] . Due to the small numbers of nurses registered in the three northern territories, we included all nurses in the territories, even those in Yellowknife, NT, and Whitehorse, YT, with populations of approximately 20 000 and 23 000, respectively. Our use of the terms, rural and remote, reflect Canadian nurses' use in everyday language and perceptions [30, 41] .
Participant sampling
The multi-level stratified systematic sample was obtained using three levels of stratification. The first level was by province/territory, although the territories were a special case (sampled 100%). The second level of stratification was by type of nurse. We achieved the first two levels by selecting participants through the provincial/territorial nursing associations for each regulated nurse type. Further stratification by geographic area within provinces was done to allow for a reasonably representative geographic distribution of rural nurses, using rural postal codes (Statistics Canada's 2009 Postal Code Conversion File) in which the first three characters represent the forward sortation areas (FSA) across regions of the province.
Each nursing association was given an excel file with all rural postal codes in their province. The associations matched the rural postal codes to their nurses' work postal code (or home postal code, if work postal code is not available), sorted the list alphanumerically by postal code, and then conducted a systematic sample by dividing the total number of rural nurses in the association database by the desired sample size. Using the resultant number "k," every kth rural nurse on the list was selected until the sample size was reached. This method of sampling preserved randomness but provided a sample with greater distribution across the geographical region than simple random sampling would have done.
The stratified systematic samples were augmented by 30%, which was the value deemed necessary from the RRNI survey to maintain the minimum sample size accounting for non-return, ineligible responses, and duplicate mailings.
All nursing associations participated; however, four of the 29 nursing associations were unable to attain the requested sample size. Among the reasons were the following: nursing association members whose workplace or home postal codes matched those on the list had retired and were not working (and thus were not eligible to participate); some nurses did not indicate consent to be included in research; consolidation/closing of rural health care workplaces had occurred; and postal code files may have been incomplete.
Survey implementation
The survey was implemented between April 2014 and August 2015 using the Dillman et al. method for maximizing survey returns, including recommended formatting of the questionnaire, offering participants an incentive (draw for an iPad), and sending persistent follow-ups [42] . The survey packages included a survey booklet, cover letter, information sheet, username for online response, and self-addressed, postage paid return envelope.
The survey and reminders were mailed to the participants by either their nursing association or the Research Hub at the University of Northern British Columbia. There were three methods of survey distribution: mailout by 21 nursing association direct to nurses' home addresses, mail-out by the Research Hub direct to nurses' home addresses confidentially provided by six nursing associations, and mail-out by the Research Hub to nurses' workplaces in one province and one territory. In these two mail-outs, the associations facilitated connections with the workplaces but were not able to undertake the mail-out or to provide participants' names and addresses. As a result, in these two mail-outs, it was not possible to track participants or to identify non-respondents.
Persistent follow-up was achieved by sending up to four mail-outs over a 5-week period: an initial survey package, first reminder postcard, second reminder postcard, and a replacement survey package. The participants were invited to return the paper survey or to respond online.
Data management
Data were entered using FileMaker Pro Advanced 13. All participant comments were entered verbatim. French responses to "other" questions were translated into English prior to data entry and qualitative data from two openended questions were entered in the language in which they were submitted (English or French). Double entry was performed for 13% of the surveys; inconsistencies between entries for the same case and errant values were identified and resolved by assessing frequencies and checking the original questionnaire.
Data analysis
Data were analyzed in IBM SPSS Statistics 23 with frequencies and one-way analyses of variance (ANOVA) presented in this analysis. Significance level was set at 0.05 for analyses of association between satisfaction (primary work community and nursing practice) and region and nurse type. A Bonferroni-adjusted alpha level was used to reduce the probability of type 1 errors when conducting multiple tests. When Levene's test of homogeneity of variances was satisfied, Tukey's honestly significant difference (HSD) post hoc comparisons were used to follow up significant effects and confirm where differences existed between groups. When Levene's test was not satisfied, the Welch ANOVA statistic was reported and Games-Howell post hoc tests were conducted to follow up significant ANOVA results.
Ethics
Approval was received from the research ethics boards of the researchers' six universities and the three territories' research access organizations. Approval processes for survey implementation were negotiated in detail with each of the 29 nursing associations, and the two workplaces to conform to each organization's protocols and processes.
Results
Response rates
The initial target sample included 10 072 RNs, NPs, LPNs, and RPNs across Canada. Of 9622 eligible participants, 3822 returned completed surveys, for a response rate of 40% (3822/9622). Of these, 728 (19%) were completed online and 3094 (81%) on paper.
The response rate by nurse type for all of Canada was RNs 40%, NPs 58%, LPNs 38%, and RPNs 38%. The response rate by province/territory was Nova Scotia (NS) 47%; Manitoba (MB) 47%; Yukon (YT) 46%; Ontario (ON) 44%; Saskatchewan (SK) 43%; New Brunswick (NB) 39%; Newfoundland and Labrador (NL) 38%; British Columbia (BC) 38%; Northwest Territories and Nunavut combined (NT/NU) (RNs and NPs only) 37%; Quebec (QC) 35%; Alberta (AB) 34%; Northwest Territories (NT) (LPNs only) 30%; Prince Edward Island (PE) 26%; and Nunavut (NU) (LPNs only) 21%.
Characteristics of nurses working in rural and remote settings
Of the 3822 respondents, 163 were NPs, 2082 were RNs, 1370 were LPNs, and 207 were RPNs. Nearly 80% of the survey respondents were married or living with a partner. Fewer than 7% of the respondents were of First Nations, Inuit, or Métis ancestry, and 43.7% of the respondents had one or more dependent children living with them. Table 1 2 indicates the age and gender distribution of nurses by province and territories. Nationally, the majority of respondents were female (93.6%). The gender breakdown across nurse type showed some variance, although females accounted for the majority: 96.2% of NPs, 93.8% of RNs, 94.4% of LPNs, and 85% of RPNs were female. More than 60% of the respondents were 45 years of age or older and less than 20% were age 34 years or younger. The largest percentage of NPs (36.5%), LPNs (30.3%), and RPNs (34.0%) were between 45 and 54 years old, and most commonly, RNs were between 55 and 64 years old (29.6%).
As shown in Table 2 , many respondents held more than one education credential. Although most respondents held education credentials in nursing (n = 3725; 97.5%), a subset (n = 278; 7.3%) held non-nursing credentials either in addition to, or instead of, nursing credentials. The most commonly attained non-nursing credential was a Bachelor's degree, held by 5.8% of respondents. Across Canada, 50.2% of RNs held a Bachelor's degree in Nursing and 15.3% of NPs held Master's degrees in Nursing. Diplomas were the most common nursing education credential among RNs, LPNs, and RPNs. NPs were most likely (68.1%) to hold a Bachelor's degree in Nursing, while Diplomas in Nursing were held most frequently by RNs (60%), LPN/RPN Diplomas by LPNs (97.6%), and Diplomas in Psychiatric Nursing by RPNs (79.5%).
Employment status and work setting of rural and remote nurses
Nurses were likely to be working in either a full-time (FT) (53.6%) or part-time (PT) (30.6%) permanent position. Variations in nursing employment status were evident across regions, as shown in Table 3 .
Nursing employment status varied considerably across nurse type, such that NPs were most frequently (75.8%) employed in a FT permanent position, followed by RPNs (62.7%). This percentage was substantially lower (around 52%) for RNs and LPNs. Of all nurse types, LPNs were most likely to be employed in PT permanent positions (34.7%), and RNs and LPNs in casual nursing positions (16.5%). See Additional file 3: Table S2 . Data reflects all credentials achieved, not the highest credential or credential respondent is currently practicing under. Percentages will not add to 100
The respondents noted over 16 primary places of employment (Table 4) . Nurses most commonly worked in a hospital setting (42.0%), followed by a nursing home/ long-term care facility (20.6%). Considerable regional variation in primary place of employment was apparent, as indicated in Table 4 .
There was also variation in primary place of employment across nurse type, in that NPs most frequently worked in community health centers (29.4%) and physician's offices (28.8%), RNs in hospitals (45.6%) and community health centers (17.1%), LPNs in hospitals (43.8%) and nursing homes/long-term care facilities (37.1%), and RPNs in mental health/crisis centers (35.0%) and nursing homes/long-term care facilities (22.2%).
Living and working in rural communities
A majority of the respondents (86.2%) reported their primary work community was medium to large sized, with only 13.7% of the respondents working in a small rural/ remote community (Table 5) . NPs, RNs, and LPNs were most likely to work in medium-sized communities (ranging from 53.2% to 58.8%), while RPNs most commonly (45.5%) worked in large communities. The primary work community was identified as being only accessible by plane by 8.4% of the respondents, with the majority of those being nurses employed in the territories (35.7%). A small segment of NPs (10.0%) and RNs (12.4%) worked in fly-in communities.
Nearly 58% of the respondents indicated that they live in their primary work community. RNs (60.1%) and RPNs (61.1%) were most likely to live in their primary work community, while LPNs were least likely (53.3%).
There was a relatively even split between respondents who grew up in small-, medium-, and large-sized rural and remote communities. Regional variation in size of childhood community was evident, as shown in Table 5 .
As shown in Table 6 , satisfaction with primary work community was significantly related to nurse type, 3 Table 4 Primary place of employment by region of primary employment Primary place of employment Atlantic n (%) (Table 7 ). NPs and RNs had significantly higher mean satisfaction scores (M = 4.01, SD = 0.79) than LPNs and RPNs (M = 3.80, SD = 0.87). However, satisfaction did not significantly vary by region of primary employment, F Welch (5, 1394.22) = 3.13, p = .008, η 2 = .00.
Why nurses work in rural communities
When examining recruitment, community-and practicerelated reasons (e.g., location) were most likely to be cited as reasons for coming to one's primary work community ( Table 8 ). The top three recruitment factors among all nurses were location of community (55.7%), interest in the practice setting (53.3%), and income (45.1%).
When analyzing by nurse type (Additional file 4: Table S3a-d), the top recruitment factors among NPs were advanced practice opportunities (67.9%) and interest in the practice setting (66.7%). Among RNs and RPNs, the top recruitment factor was interest in the practice setting (54.0% and 64.5%, respectively), and among LPNs, location of the community (60.0%).
When examining retention, the most frequently cited reasons for continuing to work in one's primary work community (Table 9) were similar to the reasons cited for coming to such communities in the first place. Among all nurses, the top retention factors were income (56.3%), interest in the practice setting (55.5%), and location of the community (54.4%).
A greater percentage of LPNs and RPNs identified income as a retention factor than as a recruitment factor (Additional file 5: Table S4a-d). In addition, the top retention factor among NPs and RNs was an interest in the practice setting (69% and 59.1%, respectively); among LPNs, location of the community (58.7%) and income (58.2%); and among RPNs, income (59.5%). Table 5 Community-related variables by region of primary employment Table 6 Satisfaction with primary work community by region of primary employment and nurse type
Overall, I am satisfied with my primary work community 
Discussion
In Canada, the proportion of regulated nurses (RNs, NPs, LPNs, RPNs) in rural and remote areas continues to fall short of the regional share of the population [1, 43] . At the same time, our study shows that a considerable proportion of the nursing workforce in rural and remote Canada (32.1%) is 55 years or older compared to the nursing workforce overall (23.2%) [1] . Canada's experience of an aging rural nursing population is consistent with that of other countries [2, 44] . The lower proportion of rural nurses in younger age groups, particularly among women, is of concern with regard to renewal of the rural nursing workforce [45, 46] . Since 2002, the entry to practice requirement for RNs in all provinces, except Quebec, and territories has been a baccalaureate degree. Consequently, there has been a substantial increase in the percentage of rural RNs with baccalaureate education, from 27% in the RRNI study [47] to 50% in this RRNII study. The percentage of RNs with baccalaureate education varies among the regions. A certificate in rural and remote nursing was held by more nurses in BC and the territories, where these programs are offered.
Casualization of the nursing workforce has been a continuing concern in Canada that has particular ramifications in rural areas [32] . This study found that of all nurse types, NPs were the most likely to hold full-time permanent nursing positions, LPNs to hold part-time permanent positions, and RNs and LPNs to hold casual nursing positions. The percentage of rural RNs in fulltime positions has not changed substantially over the last decade; it remains at about 52% overall, although it has increased in some provinces (e.g., Ontario) due to provincial policy [32] .
It has long been known that for physicians, growing up in a rural community is associated with working in a rural community [5] ; however, there has been little evidence specifically about nurses. This RRNII study shows Likert scale had a range of 1-5, with a higher number representing greater satisfaction Table 8 Reasons for coming to work in primary work community by region of primary employment
Came to work in primary work community for the following reasons This survey question was "mark all that apply," so percentages will not add to 100
that over two thirds of nurses who worked in communities of under 10 000 also grew up in communities of that size, similar to rural RNs in the RRNI study [29] . All types of nurses were satisfied with current nursing practice regardless of size of community or region of employment, but satisfaction was higher among NPs and RNs than among LPNs and RPNs. As satisfaction with practice has been found to be an important predictor of rural nurses' intention to leave their position [19] , future analyses of nurse satisfaction would need to include scope of practice, type of workplace, and engagement with interprofessional teams along with practice demands and resources in rural settings.
Nurses in this study reported that they continued to work in their primary work communities for mainly the same reasons they came to the communities in the first place: location, interest in the practice setting, and income. The ranking of these factors varied across regions and nurse type, with income, for example, a more important retention factor for LPNs and RPNs. The more prescribed roles of LPNs may influence the importance of income for retention as opposed to factors such as career advancement that are more important for RN retention. Further examination of recruitment and retention factors will be undertaken in a future analysis focused on predictors of RNs' intent to leave their current position. Future, more nuanced analyses of various workplace and practice factors in this large country with its varied geography and populations will be done. The analyses will be informed by discussions with the RRNII study Advisory Team about workplace demands, legislation, organizational, and community challenges across the provinces and territories. As a result of this dialogue, it may be possible to identify potentially workable approaches to enhance recruitment and retention of nurses in rural and remote communities.
Strengths and limitations
This study is the first survey of all types of nurses in the regulated nursing workforce in rural and remote Canada. It achieved an overall response rate of 40%, but the response rate varied across nurse types and provinces/ territories. It is unknown whether the mixed options for survey response enhanced or harmed the response rate. The questionnaire was iteratively designed with nursing policy-makers and planners, who ensured the inclusion of important issues for Canadian rural and remote nurses. Although the questionnaire was lengthy, the use of newly developed and standardized scales and the opportunity to compare findings with the RRNI study were positive.
Conclusions
A comprehensive survey of NPs, RNs, LPNs, and RPNs working in rural and remote areas of all provinces and territories in Canada was undertaken in 2014 and 2015 (RRNII). This survey expanded upon the survey carried out in 2001-2002 with RNs across Canada as part of the RRNI study. The current survey has identified community, workplace, and personal factors that are important to understand about the rural and remote nursing workforce. For example, we have identified that the majority of nurses working in rural and remote communities also grew up in rural communities.
As Malatzky and Bourke [48] note, new discourses are needed to communicate the strengths and benefits of rural communities, to maximize the possibilities of increasing and stabilizing the health workforce in those communities. Greater knowledge about each type of nurse within the regulated nursing workforce in rural and remote communities as generated through this study, coupled with knowledge about their perceptions This survey question was "mark all that apply," so percentages will not add to 100
